A new method for real-time evaluation of pepsin digestion of paraffin-embedded tissue sections, prior to fluorescence in situ hybridisation.
Fluorescence in situ hybridisation (FISH) is a molecular cytogenetic technique, which is regularly applied to formalin-fixed paraffin-embedded (FFPE) tissue sections of a variety of cancers to assess chromosomal aberrations. However, high-quality FISH requires optimal enzymatic digestion, and insufficient digestion is not noted until the hybridisation signals are evaluated in the fluorescence microscope. As a consequence, FISH results may be unreliable, and the experiment might have to be repeated. To solve this problem, we developed a new method for real-time evaluation of enzymatic tissue digestion. Termination of enzyme activity at the proper time facilitates successful hybridisation, and experiments do not have to be repeated. We first performed FISH on 20 FFPE samples, which had been pepsin digested for different times, and this revealed distinct morphological changes within the nucleus and perinuclear space that were detectable by light microscopy. These observations suggested that the presence of intact and clear bare nuclei, surrounded by a translucent perinuclear space, might serve as an indicator of adequate digestion. We developed a protocol for assessment of this indicator, based on morphological features, and applied this to a collection of 400 tissue samples, partly of breast cancer and partly of different types of lymphoma, prior to FISH. The FISH success rate was 99.5% (398/400), which was significantly higher than that of the conventional method. In all successful cases, morphological signs of adequate digestion were paralleled by easily interpretable FISH signals. This new method for the real-time assessment of digestion quality improved the success rate of FISH and in addition was simple and rapid.